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A.P., IndiaPrimary hypertension is the most common form of hyperten-
sion in clinical practice, and it is recognizedmore often in ado-
lescents and adults than in younger children. The pathogenesis
of essential hypertension is likely multifactorial. Obesity, insu-
lin resistance, inappropriate activation of sympathetic nervous
system, alterations in sodium hemostasis, renin angiotensin
system,vascularsmoothmusclestructureandfunction,genetic
factors and fetal programming have all been implicated in this
circulatory disorder.1 The role of genetics in the development of
hypertension has been demonstrated in twin studies that show
a stronger correlation among identical twins thannon-identical
twins. Furthermore, genetic factors also influence certain
behavioral traits, which might lead to the development of hy-
pertension. For example, a tendency toward obesity or alco-
holism is influencedbybothgenetic andenvironmental factors.
Elevated bloodpressure in childhood is associatedwith early
markers of cardiovascular abnormalities suchas left ventricular
hypertrophy (LVH) and atherosclerosis. Hence, there has been
an increasing focus on the identification, prevention, and
treatment of children and adolescents with sustained hyper-
tension.2 Systemic hypertension in children is defined as an
arterial blood pressurethe 95th percentile for age, height, and
gender. Therefore standard nomograms based on the above
factors are necessary to define normal or elevated blood pres-
sures. Hypertension in children is presumed to be rare and is
thereby often missed. Screening studies for essential hyper-
tension among school-going children in India show a preva-
lence distribution of 0.46e11.7%.3 A study reported by Mohan
andKumar in Ludhiana found a high incidence of hypertension
in the urban areas, particularly in obese children.4 Raj also
showed that childhood obesity showed an increasing trend in
short period, and hypertension, not surprisingly, was common
in overweight children.1 The prevalence of pre-hypertension in
both rural and urban areas is significant in the younger age
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http://dx.doi.org/10.1016/j.ihj.2013.08.029hypertension is 17.3%; in Brazil, 7.4%; in Canada, 12.3e15.1%; in
Greece, 10.1%; in India, 7.7%; in Iran, 10.1%; in Italy, 9.1e10%; in
Seychelles, 1e11.4%; in South Africa, 12.2%; in South Asia/
Taiwan, 12.9%. In USA, a study by Feber et al showed a preva-
lence of 13.8% in children aged 4e17 years.6 Concurrently, the
National Health and Nutritional Examination Surveys
(NHANES) demonstrated childhood blood pressure levels are
increasing steadily.
The study reported byArunKDe and co-workers in this issue
of IHJ shows that primary hypertension is common among
healthy school childrenofKolkata in theagegroupof 5e15years;
theyshowaprevalenceofhypertensiontobe0.38%withthemale
to female ratio of 62:38.7 Children in height group of 141e160 cm
and weight group of 41e45 kg had the highest number of hy-
pertension cases. Obesity among these hypertensive children
was 13.5%. All obese children incidentally were boys.
‘Tracking’ the tendency of individuals to maintain their
blood pressure level compared with their peers is another
important factor in determining the ultimate development of
hypertension.8 The Bogalusa heart study showed that more
than 40% of adults with hypertension had a history of blood
pressure higher than the 80th percentile during childhood.9
Similarly, the Muscatine study showed that more than 45% of
young adults with high systolic blood pressure had atleast one
systolic measurement greater than 90th percentile during
childhood; 40% of those with elevated diastolic blood pressure
also had a history of elevated blood pressure during
childhood.10
On the basis of emerging evidence, it is now apparent that
primary hypertension is detectable in the young and that it
occurs commonly. The long-term health risks for hypertensive
children and adolescents can be substantial. Therefore, it is
important that clinical measures be taken to reduce the car-
diovascular risk in children. The assessment and management
of hypertension in children differs from those in adults inyderabad 500 063, A.P., India.
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cents is defined by normative values for blood pressure ac-
cording to gender, age and heightwhich are published in fourth
report of NHBPEP. Hypertension is defined as average systolic
or diastolic BP >95th percentile for gender, age and height
measured on three separate occasions. JNC 7 guidelines state
that BP levels between 90th and 95th percentile are considered
pre-hypertensive. According to the NHBPEP recommendation,
children three years of age or older should have their blood
pressure measured when seen at a medical facility. While it is
important to screen children to prevent development of hy-
pertension, the USPSTF states that there is insufficient evi-
dence to recommend for or against routine screening for
childhood hypertension to reduce the risk of CAD.
The preferredmethod for BPmeasurement in children is by
auscultation.
Accurate blood pressure measurement is critical for diag-
nosis, evaluation, and management of hypertension in chil-
dren. All subsequent measurements should be done in the
same arm and position. Aneroid manometers are accurate
when calibrated on atleast a semi-annual basis. Correct mea-
surement of blood pressure in children requires use of a cuff
that is appropriate to the size of the child’s upper right arm, the
preferred side because of the rare possibility of decreased
pressure in the left arm caused by coarctation of aorta. By
convention, an appropriate cuff size is one with an inflatable
bladderwidth that is atleast 40% of the arm circumference at a
point midway between the olecranon and acromion. The cuff
bladder length should cover 80e100% of arm circumference.
An oversized cuff can underestimate the blood pressure level,
whereas the undersize cuff can overestimate blood pressure
and all the measurements should be taken in a controlled
environment after 5 min of rest in sitting position with the
right arm supported at heart level. If the blood pressure >90th
percentile, the blood pressure measurement should be
repeated at the same office time to test the validity of reading.
Ambulatory blood pressure monitoring is helpful in ruling out
white coat hypertension, episodic hypertension, autonomic
dysfunction and have role in differentiating primary from
secondary hypertension and in identifying patients likely to
have hypertension induced end organ damage.11 (How does it
help identify these pts? This is not clear. May be can be taken
out.) Secondary hypertension is more common in children
than in adults. The possibility that some underlying disorder
may be the cause of hypertension should be considered in
every child or adolescent with elevated blood pressure levels.
Very young children, children with stage 2 hypertension, and
children or adolescents with clinical signs that suggest the
presence of systemic conditions associatedwith hypertension
should be evaluated more aggressively.1. Preventive measures
Weight reduction is the primary therapy for obesity related
hypertension. Prevention of excess or abnormal weight gain
will limit future increase in blood pressure.
Regular physical activity and avoidance of sedentary ac-
tivity will improve efforts at weight management and may
prevent increase in blood pressure levels.Dietary modifications should be strongly encouraged in
children and adolescents who have blood pressure levels in
pre-hypertensive range as well as in those with hypertension.
Family based intervention is strongly recommended.2. Indications for antihypertensive
medications in hypertensive children and
adolescents
 Stage 2 hypertension
 Symptomatic hypertension
 Secondary hypertension
 Hypertensive target organ damage
 Diabetes
 Persistent hypertension despite non-pharmacologic
measures
 Pharmacologic therapy, when indicated, should be initiated
with a single drug. Acceptable drug classes for use in chil-
dren include ACE inhibitors, angiotensin-receptor blockers,
beta-blockers, calcium channel blockers, and diuretics.
 The goal for antihypertensive treatment in children should
be reduction of BP to <95th percentile. When concurrent
underlying illnesses are present, blood pressure should be
lowered to <90th percentile.10
Although childrenwith hypertension do not carry the same
risk of complications as adults, high blood pressure can still
cause cardiovascular complications. Hypertension in children
should therefore be taken seriously by clinicians and families.
Systemic hypertension in children can have underlying phys-
ical, genetic or behavioral causes. Children and young adults
with confirmed hypertension should undergo work-up for
secondary causes. If left untreated, hypertension is sustained
into later years and exposes the patient to significant risk. Hy-
pertension in children should first be treated with lifestyle
changes in weight, diet, and physical activity. Prevention of
obesity is an important objective in preventing hypertension in
children. For early detection, all children should have a yearly
check-up after 3 years of age. The duration of treatment of hy-
pertension in a child or adolescent is not known. For thosewho
experience resolution of hypertension or significant improve-
ment, careful and long-term surveillance is required. Children
with a family history of hypertension should be targeted for
primary preventive measures. All children with sustained hy-
pertension should undergo preliminary screening studies.
Definitive investigations to exclude an underlying etiology
should be guided by screening tests, clinical assessment, and
the course of hypertension.r e f e r e n c e s
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